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Introduction

ÅRecent harmful fires: Boeing 747-400F cargo plane, 

Samsung Galaxy S7 phones

ÅCause: thermal runaway

Å Important to understand thermal runaway and its 

propagation
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Disassembly

ÅDischarged cells using 13.1 ohm and 5.6 ohm resistors

ÅDisassembled ten cells: 8 INR18650-25R cells (made by 

Samsung) and 2 LFP26650P (K226P01) cells (made by 

K2 Energy Solutions, Inc.)

ÅNot all cells were manufactured in the same way
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Pictures
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~66 in.~34 in.



Previous Modeling

ÅKey consideration in previous thermal models: Effective 

Radial Thermal Conductivity

ÅDr. Tanaka (2014) and Coman et al. (2016) used values 

in the 1 ï4 W/m-K range (assuming perfect thermal 

contact in ñsheetò)

ÅDrake et al. (2014) used an analytical model and 

theoretically determined these values: 0.20 ± 0.01 W/m-

K for 18650 cell, 0.15 ± 0.01 W/m-K for 22650 cell

ÅNo other experimental values in literature
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Modeling

ÅCreated thermal models of cells using equation for 

thermal resistance of a cylindrical layer from Fourierôs 

Law: 

Ὑ

Å18650 cell: 28 ñsheetsò;  22650 cell: 38 ñsheetsò

ÅIncluded contact resistances between each ñsheetò layer 

calculated by previous researchers

ÅWere able to predict thermal conductivity values:

18650 cell: 0.27 W/m-K; 22650 cell: 0.22 W/m-K

ÅDisregarding contact resistances, model predicted 1.4  

W/m-K for 18650 cell

TFAWS 2018 ïAugust 20-24, 2018 6



Plots
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Experiment

ÅInserted 20 AWG nichrome wire into center of the cellôs 

winding and heated it using a DC power supply at 

varying currents

ÅPlaced two Type K thermocouples (36 AWG) inside 

center of winding and two outside the case of the cell (20 

AWG)

ÅSteady-state, one-dimensional heat conduction for 

cylindrical objects:

ὗ
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Experimental Setup (18650 Cell)
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Experimental Setup (22650 Cell)

TFAWS 2018 ïAugust 20-24, 2018 10


